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The Usting of claims MdU replace aU prior versions, and listings, of claims to the application: 

Listing of Clftimg; 

1. (original) A circuit for use in a digital display unit of a computer system, and circuit for 
getting a plnrality of pixel data elements from an analog im^e data received by said digital 
display unit, said digital display unit further receiving a time reference signal associated with 
said analog image data, said time reference signal having a high frequency, said circuit 
conaprising: 

an analogs-digital converter (ADC) for receiving said analog image data, said ADC 
sampling said analog image data using a sampling clock to generate a pluiaUty of pixel data 
elements corresponding to said plurality of pixels, ^.herein said sampling dock has a sampling 
frequency equal to said hi^ frequency; 

a clock generator circuit comprismg a phas«^locked loop (PLL) circuit for generating said 
samphng clock, ,^ein said sampling clock is synchronized ^th said time reference signal 
with ajitter of less than a fewnano-seconds. said PLL comprising; 

a discrete time osdUator (DTO) for receiving a digital iuput and generating a signal 
representative of said sampling clock vd4 a frequency determined by said digital input; and 

a digital circuit for rec^ving said time reference signal and a feedback signal, wherein 
said feedback signal is generated by dividing said sampling ctock, said digital circuit generating 
said digital input according to the difference of the phases of said time reference signal and said 
feedback signal, said digital i,^ cansing said DTO to generate said signal synchronized with 
said time reference signal, said digital circuit comprising: 

a frequency correction logic for adjusting the phase of said sampling clock 
according to the long-term drifts in the frequency of said time reference signal; and 

a phase collection logic for a4iusting the phase of said sampling clock according 
to the phase difference in said feedback signal and said time reference >rign.i ^ 

wherein said frequency correction logic and said phase correction logic are 
implemented as two separate control loops, 

wherein a panel interfece included in said digital display unit can generate display 
signals for a display screen basedon said plurality of pixel data elements. 
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X fte d«ui. Of Claim .. «ii etodc ^ ^ 

„ ^ «p,«««ave Of 

sampliii* clock to gMeralo said san^jling dock. 

Morigmal) drcrt of Claim 1. ftehar oon^ a pb>« and ft«p«acy de««or &r 
<fctom«mgU»differenceafpha,.be.^«adfcedback,^ 

4. (onginal) 11» c«ui. of data 3. tet„ co,^ . cb^^^ ^ 

^«mm^ «noua, o, phase co^cdon to mad. ta«d on 4. d«^ 

difference of phase. 

^m)Thccircui,ofcWMl,^s.«^^i^^^^,^ 
aMreoMyedonlwosepaMlesigDaipadis. 

6. (Original) Tl« cin»i, of claim 5, ,*«cin s«d«ft«,ce clock compri^ 

7. (cdginal) The dxo^, of claim 1. ^ said digiW drctf, diaributes pte. .nor b«™n 
s.d fe^adc Signal and said „fecnc signal during a comparison cyd. by d>.nging to ph.* 
ofmdivKtaal dock pulsra in said san^^ dock. 

8. (Original) The circrt. Of claim 1, wh«dn said fi.^ co^eotion logic g=n«a»s a mnK-K. 
n„ml»r, ^ said multi-bi. nmnUx is «p«s«adve of ft. amonn. of ^ advance of said 
-n,plmg cl«i generated by said DTO dnring a DTO clodc p«iod, «,d ,*e«i„ said muld-wt 
..p-csentadon enables said PLL to read, said sampling ^ , s^ 

9. (original) The circnit of claim 1. «*e,ein said ftequency cciecSon logic compris«- 

a fct multiplexor accepting as inp« Pnom and Pdp values. «h«.in Pnom n,pres««, an 
cxpeoed Acuency of said sampling ctock and rep.es«„a ftc corra^ion dn. to ft. lo». 

term frequency drifts; 

**"P-fl<>Pf<'-^ring a vduerepxese^iative of the pl«se collection 
fiequfincy collection logic; 

^' "^"^ ^ multiplexor fiom itc value 

stared bx said a«,.flop. wherein the output of said adder stored in said JUp-flop; and 
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a frequency coirection control coupled to said flip-flop and said adder, ^^er^ said 
frequency correction control causes said flip-flop to be set to Pnom at the begi^g of a pha.e 
acqmsit^on phase, and said frequency correction control causes said adder to add or 

subtract Fdpdependingon Whether tixesan^pling clock is early or late in com 



10. (original) The circuit of claim 1, further comprising: 

a phase and frequency detector for det«anining the difference of phase between said 
feedbadc Signal and said time referee Signal, ^ 

an EARLY signal a number of clock pulses proportionate to liie difiereace of phase by which 

said feedback Signal is earUer than said time reference signal and a or a LATE signal a number of 
pulses proportionate to the difference of phase by which said feedback signal is later than said 
time reference signal; and 

a charge/discharge control logic implemented using digital components, said 
c^e/discharge control logic including a phase integrator, said chaige/disd^rge control logic 
chargmg said phase integrator according to the number of pulses said EARLY signal or said 
LATE signal is asserted, said charge/discharge logic discharging over a longer period of time 
4an the charging period so as to spread the difference in phase over a comparison cycle, whereto 
the phase of said samplmg dock is corrected during the dischargmg paiod. 

11- (origmal) The circuit of claim 10, further comprising a sign and zero crossing detector for 
corxectmg any over-K^nection perfomied by said charge/discharge logic dming said discharging 

period, 

12. (Previously Ptesented)A circuit for use with a digital display unit for generating a 
plurality of digital image data element from analog image data received by said digital display 
unit, wherem said digital display unit finfter receives a time reference signal having a time 
reference signal frequency associated with said analog image data, said circuit comprising: 

an analog-to-digital converter (ADC) for sampling said analog image data using a 
sampling clock to generate said plurality of digital image data elements; 
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a clock geaeratop circuit for generating said satnpling dock that is syactro^ with said 
timereferencc signal and ttetx.ceivesadigitall.put and gen«^ 
said sampling clock ^^th a fi^uemgr delemined ly said digits 

a digital ciicuit farrcceiving said time rafer«xc signal and a feedback sigoal, wherein 
said feedback signal is generated by dividing said sampling clock, said digital circuit generating 

«id digital input ^rding to the difference of thephases of said timeref^^^ 
feedback Signal, said digital ir,>ut causing said Clock generator dr^^ 
synchronized w«h said time reference signal. 

13. (P^viously Piesented)Tl«, drcuit of daim 12. vrf^erdn said clock generator drcuit 
furth^ coznptises! 

an anabg filter to eliminate any undesirable fiequendes fiom said signal representative 
of said sampling dock to generate said sampling clock; and 

aphase-lodced loop (PLL) drcuit that includes a discrete time oscillator (DTO). 

14. (Previously P«sented)Ilie drcuit of claim 12, further comprising a phase and fiequency 
detector for determining the difference of phase between said fi«dback signal and said time 
reference si gnal 

15. (Previously Present«d)TT«drcuitof claim 14. ftaher comprising a diarge/disdiarge 
control logic for detem^g the amount of phase correction to bemade based on the 
detemiination of said difference of phase. 

16. (Previotislyl»resented)TTiecixcuitofclaim 12, ^in said analog image data and said 
time refers signal are received on two separate signal paths. 
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■7. <^'-b'ft-«^ll»oh™ftofclatol^^insaidr.Wecto*ca^ 

binaiy signal- 



18. a^o-lyP-sented)Tl.ecixcuxtasxedtedinclain.l2.wl^ei^ 
a sampling frequency equal to said time reference signal frequeacy. 

19. a»«viouslyft:esented)The circuit as x^ited in claim 12, further comprising: 

a fiequency co^ection logic foi adjusting lie phase of said sampling clock accoiding to 
the long-temi drifts in said time reference signal frequency; and 

a phase correction logic for adjusting the phase of said sampling clock according to the 
phase diflfetence m said feedback signal aud said time reference signal, 

wherei^saidfrequencycorrectionlogicandsaidiAasecor^cdonlogic^ 
separate control loops. 



20. (Previously Preseated)TT.e drcuit as recited in clahnl2, wherein said digital display 
comprises: 

a display screen; and 

a panel interfece arranged to generate display signals for the disp% screen based on said 
plurality of digital image data elements. 



21. (Previously ftesented)The circuit of claim 19. wherein said digital circuit distributes 
phase error bet«^ »id feedback signal and said reference signal during a comparison ^cle by 
changing the phase of individual clock pulses in said sampling clock. 
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22. (Previously Ptesented)Tl,e dicult of claim 19, wherein said ftequeocy correction logic 
gaiecates a multi-bit nmiAer, wherein said multi-bit number is representative of the amount of 
phase advance of said sampling clock generated by said DTO during a DTO dock period, and 

saidmulti-bitrepresentation enables saidPLL to reach said sampling frequency ^thin a 
short dxnatiozi. 



23. (Previously Presented) The circuit of daim 19. wherein said ftequencyWection logic 



a first multiplexor accepting as input Pnom and Fdp values, wherein Pr^m represents an 
expected frequency of said sampling clock and Fdp represeots the correction due to the long- 
tenn frequency drifts; 

a flip-flop for storing a value representative of the phase correction corresponding to the 
fiequ^icy collection logic; 

an adder for adding or subtracting the output of said first multiplexor fiom the value 
stored in said flip-flop, wherein the output of said adder is stored in said flq>-flop; and 

a frequency correction control coupled to said flip-flop and said adder, i^erein said 
fiequenO. correction control causes said flip-flop to be set to Poom at the beginning of a phase 
acqmsition phase, and v^erein said frequency correction control causes said adder to add or 
subtract Fdp depending on ^tixer tixe sampling clock is early or late in comparison to said time 
re&renca 



24. (Previously Presented)The circuit of claim 12, further comprising: 

a phase and frequency detector for determinmg the dififez«ncc of phase between safd 
feedback signal and said time reference signal, wherein said phase and frequency detector asserte 
an EARLY signal a number of clock pulses proportionate to the difference of phase by which 
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P«l«s p,opor<fo.«B «> tec differ«,ce of pb^ by wbi* «k1 feedback signal i, ta« tt« «id 

time refcreEQce signal; and 

a charge/discharge control logic implemented using digital components, said 
charge/discharge control logic including a phase integrator, said cl«.ge/discharge control logic 
charging said phase integrator according to the number of pulses said EARLY signal or said 
LATE signal is asserted, said chaige/discharge logic discharging over a longer period of time 
tbanfhe chargingpcriod so as to spread the difference in phase over a comparison pycle. herein 
the phase of said sampling clock is corrected during the discharging period. 

25. (Previously Piesentcd)Hie circuit of claim 24, further comprismg a sign and zero 
crossing detector for correcting any overcorrection perfonned by said chargc/discharge logic 
during said dischargiiig period. 

26. (P««^<-7l'..«««IWmea»l„f«^a»ur» 
«urc. ia«ge el««« U, p^a, . ^ ^ 

image elements, conqirismg: 

receiving said source im^ge elements in accordance with a source rate; 

scaling said source image elemeuts indcpeudeutly in both vertical and horizontal 
directions fo fonn said destination image elements; and 

fonning said destination image toe by providing said destination image elements in 

accordance with a destination W rate, wherein said source toe rute is subste^ 
said destination fiame rate. 
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27. ^'^y^T's.^^^^^,^^^^^^^^^ 

image frames. 

28. (^^<>'^yP««ented)Ameaodasxedtedindai«26,,^ 
upscaling, said scaling fbniier coznprises: 

«pHcatingapIuxBHty of said source image elem^ts to obtain ^Heated souxcein^* 
elements. 



29. (P-viouslyPrcscated>Axnethodasredl.dincto 

interpolatiBg selected ones of said source image elements ^ said wpUcated somce 
image elements to generate said destination image elements. 



30. (Previously I^ented)A method as zecited in claim 29. herein said source imag« fiame 
includesapluraUty of source scanlines each of wMchindudesanumb^ 
elements, and .^thede^tionimagefi^eincludesaplu^^ 
each of which includes a number of said destination imagp elements. 

31. (Previously ftesented)A method as recited in claim 30. forther comprising: 

usingat least a present scan line and aprevious scan line for said interpolation, wherein 
said present scan line and said previous scan line are included in said pluraUty of source scan 
lines. 
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32. (Previously Preseated)Am«hod of clai». 31, v^er«n atleast one of said source scan 
lines is used one «: mot© times as a present scan line. 

33. CPteviously P.eseated)A method as recited ip claim 26. said source image frame 
has anassoeiatedsource image frame aspectiatio and said destination image framehas 
an associated destination image frame aspect ratio, wherein said scaled destination image frame 
aspect ratio is different from said source image frame aspectiatio, 

34. (Previously P„«eated)A method as recited in claim 26. wherein said source frame rate is 

based upon a first dock signal and whereta sdd destination frame rate is l«^d u^^ 
clock signal. 

35. (Previously PreseDted)A method as incited in claim 34. further conqaising: 

storing said sou«e image elements being received into a line buffer in accordance with 
said first clock signal; and 

thereafter, outputtmg said destination image elements in accorfance with said second 
clock signal. 

36. (Previously Presented)A method of claim 35, wherein said second clock signal is locked 
to said first clock signal in a proportion. 

37. (Previously Presented)A method of claim 36, wherein said proportion is equal to a ratio 
of a total mmiber of source image elements to a total number of destination image elements. 
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3 8, (Pteviously PreseDled)A digital display unit having a display screen &r displaying a 
destination image frame fotmed of a nnmber of destination image elements, con^sing: 

adisplayunitinterfecefbrdisplayingthedestinatioaimageframeatadfe^^ based 
upon a display clock signal; 

a oonverlBr circuit for generating a plurality of digital source image eleme«ts from an 
analog source image received by said digital display unit based upon a sampling dock signal 
whexein U» analog source image has a associated, time reference signal and time reference signal 
frequency; 

a scaler unit coupled to the converter circuit arranged to 

receive said digital source image elements in accordance with a first clock sigpal, 

scale said source image elements independently in both vertical and horizontal 
directions to form said destination image elements, and 

provide said destination image elements in accordance with a second clock signal 
to tiie displ^ unit inter&ce wherein the first dock signal and the second clodc signal are 
arranged sud^ that a source frame rate and a destination frame rate are substantially equal; and 

a clodc circuit arranged to produce the display clock signal, Ihe sampling dock 
signal, the first clodc signal and tiie second dock signal, whexein the sampling clodc is 
synchronized witii the time rofeience signal. 

39. (Previously Presented)A digital dispUy unit as redted in claim 38. ^^erein the clock 
circuit receives a digital input and generates a signal representative of said sampling clock with a 
frequency determined by said digital input. 



40. (Previously P»esented)A digital display unit as redted in claim 39. fbrther 



comprising: 
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a digital circuit for receiving said time refeience signal and a feedback signal, wherein 
said feedback signal is gene^ted by dividing said sampling clock, said digital drcnit genei^ting 
said digital input according to the difference of the phases of said time refeience signal and said 
feedback Signal, said digital input causing said clock circuit to generate said sampling clock 
signal synohromzed with said time reference signal 

41. (Previously Presented)A method of displaying an analog sou«e image by a digital 
display mntbavingadisplay screen asad«rtinationin^geWform^ 
destination image elements ^ein the analog source image has a associated time reference 
signal and time reference signal frequency, comprising: 

synchtoniang a sampling clock signal to the time reference signal; 

generating a pI^aHty of digital source image elemems from said analog source image 
based upon said sanqjUng clock signal; 

optionally scaling said digital souice image elements by a scaler unit by 

receiving said digital souice image elements at a souice frame rate in accordance 
with a first clock signal, and 

scaling said souice image elements indq,endently in both vertical and horizontal 
directions to form said destination image elements; and 

providing said destination image elements at a destination frame rate in 
accordance with a second clock signal to the display unit interfece. wh«dn said ! 
frame rate is substantially equal to said destination frame rate; and 
displaying the destination image elements by the digital displ^. 



[source 



42. (Previously Piesenled)A method as recited in claim 41, ftirther 



comprising: 
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receiving ^ <fi«ital i^put tl^ causes said clock cin^t to geoer^ said signal 
synchronized with said time reference signal; and 

generatingasignalrepresentativeofsaidsan^lingclock^thafi^^u^^^ 
said digital input 



43 . (Pr^ously Presented)A method as recited in claim 42. comprising: 
generating a feedback signal by dividing said sampling clock; and 
receiving said time reference signal and a feedback signal, wherein the digital input is 

basedupon the difference ofthe phases ofsaidtimerefe^ signal and said fcedb^ 



44. (Previously Presented) A memory efficient diq,]^ controller for upscaling a 
source image atafixst resolution toadestination image atasecondre^^^ 

an intarfece ananged to receive source image pixel data in accordance ^th a first clock; 
aline buifcrhavix^asize in accordance withafirstresolutions^ 

tx>iecdvethe source image pixel dalaatasecondclo^andstorethereceived source 
pixel data tlieidi]; and 

an intop„I«» co<,,led „ a„ U„ „^ ^ ^ ^ ^^^^^^ 

sdccttd «,„^ pi^ ^ ^ ^ ^ ^ ^ ^^^^ 

second dock. 



45. (P'eviouslyPresented)AdisplaycontrolIerasred1edmclaim44,wh^^ 

inteipolator comprises: 

averticalinten^lator unit arranged convertafirst resolution number of scan Im^ 
second resolution number of scan lines; and 
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length 10 a second resolution scan line length. 



46. Ci>reviouslyPrescnt«d)AdisplaycontroUeras^citedmolaiz^ 
interpolator further comprises: 

a second line buffer co^,Ied to the vertical inlBipolator and the line bulfer for storing 
only a previous scan line. 



47. (Previously ftesented) A display controller as «cited in daim 46, further 
comprising: 

number of scan lines. 



48. (I^ously Presented) A diq,toyoonlroUer as redted in claim 45. wherd^ 

line bufierisasingleportmemoiytw,e line buffer or wherein the li^^ 
nwmoiy ^ype line bufifer. 

49. (Previously Presented) a diq,lay controller as recited in claim 48, wherein when 
the line bufferisAesingleportSDRAH then the line buffer further 

second bank eadi having a size in accordance with the first resolution scan line length. 

50. (Previously Presented) A display controller as recited in claim 49. wh^ein when 
pixel data coneqpondingtoasource image scan line is received in the first bank. 
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co^ndingto another source imagescao line can be couc™^^ 
as many times as required. 



5 1 . (Previously Presented) A display controner a3 recited in claim 48, ,^e:ein when 

line buffer comprises the dual-ported memory.thedataisreadWaportfl^ 
fiom aport that receives the source image pixel data. 



52, (Previoudy Presented) A display controller as recited in claim 44, herein the 
second clock is locked to said first clock in a proportion. 

53. (Previously Reseated) A display comroUer as recited in claim 52. ^vherein the 
proportion is equal to (Htotal.sub.- stc.times.Vtotal.sub.- src)/(Htotal.sub,- 
dst.times.Vtotal.sub... dst), herein Htotal.8ub.- s« and Htotal.sub.- dst represent the total 
number of piscels in each source scan line and each destination scan line respectively, and 
VtotaLsub,- src and Vtotal.sub.- dst represent the total number of lines in the source image and 
the destination image, respectively. 



54. (P^viously Presented) The display controller of claim 53, wherein the source 
image pixel data is received using an externally generated first clock lliat is locked to said first 
clock. 



55. (Previously Presented) Tie display compiler of claim 44. wherein said source 
image has a source image aspect ratio and said destination image has a destination image aspect 
ratio that can be not equal to said source aspect ratio. 
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each scan line in the destination image. 



57. (Previously Presented) A displ^ controUer as recited lu claim 44. v*erein an 
overrun condition inthelinebuffois avoided by commencing^theso™^ 
datain aparticularportion of the line b;^er after the reading of the stoted pixel data has 
commenced in that same portion of the line buffer. 

58, (Pieviously Presented) A display connoller as recited in claim 44 further 

comprising: 

an incomplete interpolated scan line suppressor unit coupled to the interpolator miit 
arranged to «^PP^ess a last incomplete scan line after the horizont^ interpolation based upon a 
truncated vertical scaling factor (VSF). 



59. (Previously Presented) A display controller as r«:ited in claim 58. wherein the 
truncated VSF is derived by truncating a fractional portion of VSF where VSF is equal to the 
ratio Vsi2e,sub,~ srcA^sizcsub. — dst 



60. (Pteviously Presented) The display conttoller of claim 44, «4ief ein said display 
contioller is coupled to a display unit 
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61. CProviouslyPresented)AcH^layco„,roUerasxedtediacIaim60,^^ 
unit comprises an fixed 

monitor and a plasma monitor. 



display um. compris« flx«i «„y ^ . 



62. <'*=«^<«*yl'»«n«ed)Adi.pl^c<mtca«as«Sttdlnd^ 
unit is part of a television system. 



63. (Previously Presented) A di^lay controller as recited in claim 44. wherein the 
first resohition corresponds to VGA and wherein the second resolution corresponds to a 
resolution selected from a group comprising: XGA. SXOA, UXGA. WQSXOA. and QSXOA. 

64. (Previously Presented) A display contioUer as recited in daim 44. wherein the 
display controller is fbnned as a single integrated circuit 

65. (Previously Presented) A memory efficient method for upscaling a source image 
at a first resolution to a destination image at a second resolution, comprising: 

receiving source image pixel data in accordance with a first clock; 

receiving the source image pixel data a line buffer hivmg a size in accordance with tte 
first resolution at a second clock; 

storing Ihe received source image pixel data in the line buffer; 

reading selected stored image pixel data ftom the line buffer at the second dock; and 

forming the destination image usmg the selected stored source image pixel data. 

66. (Previously Presented) A method as recited in claim 65. wherein the forming the 
destination image comprises: 
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converting a fim resolution number of scan lines to a second resolution number of scan 
lines; and 

converting each of the second resolution number of scan lines each having a first 
resolution scan line length to a second resolution scan line length. 



67. (Previously ftesented) A metiiod as recited in claim 66. wherein the converting 
the first resolution number of scan lines to the second resolution number of scan line is based 
upon using a cmrent scan line and a previous scan line. 

68. (Previously ftesented) A method as recited in claim 65, wherein the line buffer is 
a single port memory type line buffer or wherein the line buffer is a dual ported memory type 
linebufifer. 

69. (Previously Prescoted) A method as recited in claim 68. wherein when the line 
buffer is the single port SDRAA4, then the line buffer further comprises a first bank and a second 
bank each having a size in accordance with the first resohidon scan line length. 

70. (Previously Ptesented) A method as recited in claim 69, wherein when pixel data 
corresponding to a source image scan line is received in the first bank, then pixel data 
corresponding to another source hnage scan line can be concurrently read ftom the second bank 
as many times as required. 

71. (Previously Pjesented) A method as recited in claim 68, wherein vrfien said line 
buflEer comprises the dual-ported memory, the data is read fix,m a port that b different from a 
port ^t receives the source image pixel data. 
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72. (Previously Presented) A method as recited in cl«im 65. &xthcr comprising: 
locking the second clock to the first dock in aproportion. 

73. (P«'viousIy Presented) A methods recited in claim 72, wtereinA^ 
equal to (Htotal.sub.- src.times.Vtotal.sub.- src)/(Htotal.sub.- dsttUnes.Vtotal.sub.>. dst). 
wh«ein HtotaI.sub.- «c end Htotal.sub.- dst represent the tot^ nmnber of pixels in each source 
scan line and each destination scan line respectively, and Vtotal.sub.- src and Vtotal.sub.- dst 
represent the total nmnber of lines in the source image and the destination image, respectively. 

74. (Previously Presented) A method as ledted in claim 65, v,4ieiein the source image 
pixel data is received using an ejctanally generated first dock. 

75. (Pteviously Presented) A method as recited in claim 65, wherein said source 
image has a source image aspect ratio and said destination image has a destination image aspect 
ratio that can be not equal to said source aspect ratio. 

76. (Previously Presented) A method as recited in daim 65. wherein when said source 
image is an analog source image then the first clock is provided to a sampling circuit coupled to 
the intei&ce that samples the analog source image at a sampling fiequency sudi that each scan 
line in said source image is sampled a number of times equal to a number of pixels in each scan 
line in the destination image. 

77. (PM^ously Presented) A method as rcdted in claim 65, further comprisi^ 
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cormneru^iogwritix^the source in^ pixel data inai,arti<^ 
after the xeadingof the sto«d pixel datahascomB^encedrnthat^^ 
thereby avoiding an ovemm condition in the line buffer. 

78. (Previously Ptesented) A method as recited in claim 66 further comprising: 
suppressing a last incomplete scan line based upon a truncated vertical scaling factor 

(VSF). 

79. (Previously Presented) A method as recited in claim 78. wherein the truncated 
VSP is derived by truncating a fractional portion of VSF where' VSF is equal to the ratio 
Vsize.sub.~ srcA^size.sub. — dst 

80. (Previously Presented) A method as recited in claim 65, whciehi said displ^ 
controller is coupled to a display unit 

8 1 . (Previously Ptesented) A method as recited in claim 80, wherein the display unit 
con^ttises an fixed array monitor selected fiom a group comprising: an LCD monitor and a 
plasma monitor. 

82. (Prerviously Presented) A method as recited in claim 81, wherein the display unit 
is patt of a television system. 

83 . (Previously Presented) A method as recited in claim 65, wherein the first 
resolution corresponds to VGA and wherein the second resolution conesponds to a resolution 
selected fi-om a group comprising: XGA, SXGA, UXGA. WQSXGA, and QSXOA. 
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84. (Previously Presented) A method as xecited in claim 65. wherein the display 
controUer is fomied as a single integrated circoit 



85. (Pteviously Presented) Computer program product for memory efficient upscali«g 
of a source image at a first resolution to a destination image at a second resolution, comprising: 

conqjuter code for receiving source image pixel data in accordance with a fim cl^ 

computer code fop receiving the source image pixel data a line buffer having a size in 
accordance with the first resolution at a second clock; 

computer code for storing Ibe received source image pixel data in the line buffisr; 

computer code for reading selected stored image pixel data ftom the line bufifcr at tbe 
second clock; 

computer code for forming the destination image using the selected stored source image 
pixel data; and 

computer readable medium for storing flic computer code. 

86. (Previously Presented) Computer program product as recited in claim 85. wherein 
the forming the destination image comprises: 

computer code for converting a first resolution number of scan lines to a second 
resolution number of scan lines; and 

computer code for converting each of the second resolution number of scan lines each 
having a first resolution scan line length to a second resolution scan Une length. 
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87. (Pr^cMsly Presented) Computer program product as recited in claim 86, ^vhereia 
the couvertingthe first resolutionnumberof scan lines to the second resolution number of scan 
line is based upon using a current scan line and a previous scan line. 

88. (Previously Presented) Computer program product as recited in claim 85. wherein 
liie line bufifer is a single port memory type line bufier or wherein the line buffer is a dual ported 
memory type line buf&r, 

89. (Previously Preseated) Computer program product as recited in claim 88. wherein 
v*en the line buffer is 4e single port SDRAM, then the line buffer ftoh 

and a second bank each having a size in accordance with the first resolution scan line length. 

90. (Previously Presented) Computer program product as recited in claim 89, wherein 
when pixel data corresponding to a source image scan line is received in the first bank, then pixel 
data corresponding to another source image scan line can be concurrently read from the second 
bank as many times as required. 

91. (I^ously Presented) Conq>utBr program product as recited in claim 88, wberdn 
v*en said line buffer comprises the dual-ported memory, the data is read from a port that is 
different from a port ihat receives the source image pixel data. 

92. (Previously Presented) Computer program product as recited in claun 85, ftirther 
comprising: 

computer code for locking the second clock to the first dock in a proportion. 



22 

PAGE 2408 ' RCVD AT 12I22Q005 6:45:19 PM [Eastern Standard Time] ' SVR:USPTaEFXRF-ef2S < ONiS:2738300 ' CSID:16S09618301 ' DURATION (innKS):0!M8 



DEC. 22. 2005 3:56PM 16509618301 ~N0. 631 P. 25— 

93. (Previously Presentee^ Computer program product as recited in claim 92, wherein 
the proportion is equal to (HtotaLsub.- src.times.Vtotal.sub.- src)/(Htotal.sub.- 
dsttimes.VtotaI.sub.- dst), .^vherein Htotal.sub.^ src and Htotal-sub- dst represent Ifae total 
number of pixels in each souree scan line and each destination scan line respectively, and 
Vtotal.sub.- src and Vtotal.sub.^ dst represent the total number of lines in the somce image and 
the destination image, respectively, 



94. (Previously Presented) Computer program product as recited in claim 85, wherein 
the source image pbcd data is received using an extenially generated first clock, 

95. (Previously Presented) Computo- program product as recited in claim 85. wherein 
said source image has a source image aspect ratio and said destination image has a desdnation 
image aspect ratio that can be not equal to said source aspect ratio. 

96. (Previously Preseoted) Conqmter program product as recited in claim 85, wijerein 
when said source image is an analog source image flien the first clock is provided to a sampling 
circuit coi^led to the inteifece that samples the analog source image at a sainpling fiequency 
such Aat eaOx scan line in said source image is sampled a nunibar of times equal to a number of 
pixels in each scan line in it& destination image. 



97. (^Kvioasly Presraited) Computer program product as recited in claim 85, fbrfher 
comprising: 

computer code for commencing writing the source image pixel data in a particular 
portion of the line buffer after the reading of the storeid pbcel data has commenced in that same 
portion of the line buffer thereby avoiding an ovocmn condition in Hut line buffer. 
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98. (Pteviously Plescoted) Compmer program product as recited in claim 86 further 
comprisixig: 

computer code for sappteswag a last incomplete scan line based vtpoix a truncated vertical 
scaling 6ctQr(VSF). 

99. (Previously Presented) Computer program product as recited in claim 98, wherein 
the truncated VSF is derived by truncating a fractional portion of VSF where VSF is equal to the 
ratio Vsizcsiib.- srcATsizcsub.— dst 

1 00. (Prewiously Presented) Canputer program product as recited in claim 85, wherein 
said display controller is coupled to a display unit 

101 . (Previously Presented) Coinputer program product as recited in claim 100, 
wherein the display unit comprises an fixed array monitor selected ftom a group comprising; an 
LCD monitor and a plasma monitor. 

102. (Previously Presented) Compute program product as recited in claim 101, 
wherein the display unit is part of a television system. 

103. O*reviously Presented) Cornputer program product as recited in claim 85, Vi^ierein 
the first resolution corresponds to VGA and wherein the second resolution corresponds to a 
resolution selected fiom a group comprising: XGA, SXGA, UXGA, WQSXGA, and QSXGA. 
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104. a^eviouslyft:eseiiled)Computerpiogramproductasiedtedm 
the display controller is foimed as a single integrated cirouit. 

105. (New) A memory efficient imscaTer for .m««.1mff ^ samc^ im^p ^ t o ^ d^^r>«ti^r. 
HP^ge having morft nivels fh«n Hy^. ^ ^utee^ j^^^ t, rompriainfr- 

a-SQUTce interface arrflnpf ed to receive source imnpe pixels.' 
a line bttffCT aiTpnp«yi to receive and store p^vrf^ fom «he nn,^ f «rterikeei and 
ft display iaterFaf^ imanged to receive pixels from ih^. line buffer ^t.^ fiam the unsr■al«,^ 
destinatioii imagg ^ dlfaout using a frame buffer 
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